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Chapter 1 
Problea 



Legible text, whither presented vie paper or Cithode Rey Tube 
display* (CRTs or VDTs) possesses three qualities* syebol visibility 
(clarity), syebol recogniiabi lity (perceptibility), end overill 
coaprehensibility (readability) (Reynolds, 1979). A legible display 
coebines the writing of the author with the screen design skills of 
the publisher. An author can refer to the rules of graeaar, spelling 
and, usage for assistance in writing an understandable eessage. 
However, the publisher lacks the same advantage of fornal rules or 
guidelines whtn coabining the text eleaents that present the author's 
writing, using instead a coabination of artistic principles, 
folklore, tradition, and econoaic rtstrictions. 

Art, tradition, and folklore contribute to an attractive 
layout which is useful in gaining and keeping a reader's attention. 
However, attention is only one part of the perceptual process in 
learning froa instructional text. Neisser (1976) describes 
perception as a cycle where the perceiver reacts to the environaent 
(noainal stiaulus) by seeking out aeaningful inforaation and 
integrating that inforaation into an existing scheaa. Written text 
presented on a CRT display is a noainal stiaulus where reading is the 
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primary eeant of acquiaition. Rtading, too, it a continuout cyclt 
that rtquirtt atttndinq to a ttiaulut, cncodinq the ttitulut in a 
ataningful «anntr, and Unking tht aeaningt with txitting knotltdge 
or prior experience (Tinkor and HcCul lough, 1962). 

The cognitivt link between rtading and ptrctption it inportant 
becauat it dtfintt a psychological area that aay bt uttd to idtntify 
processus uttd by rtadtrt in ptrctiving CRT ttxt and, it tttt at a 
dtfign objtctivt tht accuratt trantlation of a noainal ttiaulut into 
an effective ttiaulut. Text thould bt foraatttd in Mayt that 
facilitate tht total ptrctptual cyclt, not jutt tht atttntion 
procett. Rettarch aiatd at attting thit objtctivt hat cantered on 
the vitibility and recognizabi li ty characterittict of ttxt. 

Vitibility and rtcogniiability contributt to aiiarenett and 
encoding. Morka by Tinktr U963, 1965) and lattr updattd by Rtht 
(1979) cover the area of vitibility quitt thoroughly. Theae 
findinge are utually widely practictd, tinct a publithtr who dott 
not produce vitiblt aattrialt Mill not bt a publithtr for long. 
Although thett taat ttandardt art frtqutntly uttd for CRT text 
ditplayt, tht generalizability of paptr ttandardt to tht CRT hat not 
been verified. Vitibility and rtcognixabi 1 ity rtttarch tpecific to 
the CRT hat tttabiithtd brightnttt, contratt, and lttttr lilt at Mtll 
at letter thept and dot aatrix tizt. (Stt Srabinger, 19B4 for a 
tuaeary of thatt findingt.) 

Rtttarch aiatd at tnhancing tht cotprehentibility of a 
docuaent hat been dont with directive cuet, chunking, organizer*, and 
text layout. The aott tuccettful of thit rtttarch hat been with 
directive cutt finding that directive cuet (e.g., underlining, 
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italics, bold typtl facilitate certain types of learning undtr tht 
following conditions i first, tht cues oust bt systeoetical ly related 
to dtsirid outcoaes (Grouse and Idstsin, 1972 and Andtrson and Faust, 
1967) ; second, the cues eust be used sparingly to indicate only those 
ideas which are superordinate (Hartley, Bartlett, and Branthwaite, 



1980| Bkusell and Jenkins, t977l f and finally, the cues mist not 



inhibit or circuovent the desired processing activities (Anderson and 
Faust, 1967) by forcing extraneous eaterial to coapete with essential 
eaterial or, by pereitting non-constructive responses. Research with 
directive cues in CRT displays has shown cues are eost useful in 
search and recognition task* (Christ, 1975, 1977). 

Other «eans of changing the foraat of text to iaprove 
coaprehension or reading speed have not been as successful as the use 
pf directive cues. These efforts have included breaking the sentence 
into chunks, hierarchical indentation, and the use of headings. 



Tht goal of chunking re«»arch was to facilitate the 
connections of aeanings aeong word* between the noainal stieulus and 
the reader's scheea. A persistent problee of this research was 
deciding where to break a sentence into thought units. Several 
implicit assuaptions were eade. The first was that each sentence was 
coaposed of several ideas, each uf which was processed in parts by 
the individual. Second, it was assuaed that all readers chunk in the 
sane way. There is no evidence to support either assueption. It 
appears, then, that ordinary punctuation supplies all the 
organization necessary within the sentence. When placed in 
perspective with the nuaber of coabmations of foraat variables 



available the chunking change was aolecular while the intent of 
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design it wholistic. (Sn Srabinger, 1984 for a wort detailed 
treateent of chunking research and a lift of pertinent reference!.) 

The inability of chunking to have a eignificant effect on 
reading epeed or learning led to foreat changei in paragraph 
organization. The objective- of thii reaearch Mai to let the contourt 
of the text foreat indicate a hierarchical organization of the 
information within the paragraph or the page. Fraie and Schwarti 
(1979) and Hartley (1980) euggeated that the reader's representation 
(effective stimulus) of the structure of the text eay be aade eore 
accurate and effecicnt if the foreat of the text (nominal stieulus) 
also represents that structure. Again, the intent was to sake the 
noainal stimulus look like the unseen effective stieulus; however, 
neither researcher could reject Ine null hypothesis. 

A third foreat change that did prove to facilitate learning in 
search and retrieval tisks and comprehension was the use of 
headings. Headings were useful written in both stateaent or question 
forms and whether embedded in the eain body of tne text or hanging in 
the aargins (Hartley and Trueean, 19B2| Holley, 1981). 

In sue, the effort to make the nominal stimulus look like an 
effective stieulus has not seemed successful became there exists no 
accurate picture of a universal effective stieulus to imitate. It 
aay vary greatly froe individual to individual. Plus, given the 
cyclical nature of perception it would seee reasonable for the 
effectivt stieulus to be in a state of constant change and 
adjustment. It seems that from the application of directive cues and 
headings that successful foreat changes are those that facilitate the 
reading and perceptual cycles. Headings and cues point up specific 
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itees of information for additional proceeeing by tht learner. Tha 
foundation fw a aat of foraat rules aay be found in tht ptrcaption 
and rtading processes that Mill help publication designers construct 
teit that Mill externally eodel appropriate cognitive processes, or 
". . . alloN the learner to activate appropriate aetbods 
independently* (Bovy, 1981, p. 208). 

6raolnger (1984) attempted to link publication design research 
to the perceptual processes of individuals by developing eodels of 
coeputer-generated text with several controlled forest variableai 
leading, left and full justification, the presence of directive cues, 
the use of hypertext, paragraph indication, and heading location. In 
a aulti dieensional scaling study using perceptual sentieents 
expressed by persons viewing eodels of coeputer-generated text on 
CRTs three dimensions describing the perceiver preferences were 
foundi spaciousness, organization, and structure. Spaciousness 
refers to designs with a lot of unite space and op-nness. 
Organization refers designs that looked to be grouped or chunked 
around ideas. Finally, structure refers to designs that appeared 
hierarchically structured, using hypertext, directive cues, and 
headinga to indicate the structure and location of inforaation. 

However, the study used an inconplete cyclical deaign for the 
pai red-coapari son task. Subjects judged 50% of all the posaible 
pairs of the 16 stiauli. This probably contributed to instability 
and increased stress within the HDS solution. An analysis of a 
complete etiaulus saaple aay enhanc and refine the definitions of 
the diaensions. 
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In light of this analysis, this study proposed to identify 
criteria utid by ptopli Mho vim and aakt parceptual judgtaantt about 
aodola of coeputer-generated taut. To iaprovo on tha praviout atudy 
this atudy used a coaplata aat of carafully conatructtd atiauli and 
factor analysis tachniquaa to analyta the resulting data. The goal 
Mas to identify criteria used by reader /perceivers to analvr* the 
apparent effectiveness of several aodels of CRT ^screens based coaaon 
text format variables. These criteria (factors or dimensions) can. 
in turn, be defined and eventually used as general design variables 
related to the perceptual /reading process rather than saall, narrow 
typographical vari abl cs. 
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- Chapter 2 
Ht t hod o logy 

Dependent Variable 

Print and CRT rtmrch h*vt concentrated on single independent 
variables, usually using reading speed, recognition, or cosprehention 
•§ dependent variables. This hat contributed to the developeent of 
standards for individual variable!, but not to guidelines for the 
coabination of those variable!. The use of a dependent variable 
bated on judgeeentt or sentUents Mould pereit the use of a 
aultivariate statittical technique, tuch at factor analysis or 
aultidinensional scaling. The aain advantage of a Multivariate 
technique, such as the factor analysis technique used in thia-study, 
is the ability to exaaine a aultidiaensional variable, such as text 
forest perception, with a unidieensional eeasureeent. 

li this case, the dependent variable Mas a unidieensional 
neasure called "study-ability." "Study-ability" Mas operationally 
defined as the rating assigned by participants to eodels of 
coeputer-generated text based on the perceived ease Mlth Mhich a text 
eodel could be read and studied as if the aodel Mere actual text. 
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These rating* mere then submitted to a Q-mode factor analysis to 
identify the underlying criteria that Mere used Mhdn the perceiver 
formed a Judgment related to the "study-ability" of a text model. 
Research Questions 

A series of questions Mere used as a guide for interpreting 
the factor analysis data. The fundaaental assumption Mas that some 
underlying factors, smaller in number than the original eet of 
variables, was responsible for the covariation in the variables. 
Therefore, a prerequisite for the analysis Mas that +he 
unidisensional scaling of stieuli represent a multivariate space, 
leading to the question! 

1. Can the multivariate concept of computer-generated text 
design be scaled by readers on * uni dimensional scale ? 

After the validity of usinq factor analysis Mas established by the 

presence of significant factor loadings the factors or dimensions 

Mere named and conclusions about their attributes draNn. The 

following questions served as a guide for the ; process* , 

2. How many factors or dimensionr represent the judgements 
expressed bV the participants? 

3. Whit are the definitions of the dimensions? 

4. What implications do the dimensions have for design of 
computer-generated text presented on CRTs? 

Data Gathering Method 

Sample 

The sample Mas composed of 31 undergraduate ttudtnt volunteers 
from the University of Neoraska--Lincoln Teachers College. 
Participants Mere United States citizens betMien the ages of 20 and 
25. 



Stlaull 

* * 

Stieuli Mtrt 64 aodtlt of coaputtr ttxt ittt Appendix A) 

detigned to utc variabltt .that nave been researched in both print and 

CRT ltgibility reteirch and that art frequently used in ttxt design. 

A aethod calltd notation (Teyain, 1981) Mai used to design tht ttxt 

aodelt. Thii atthod provtntf contaeinatfron froa content* vari abt at by 

using "X - § ( "0"i, and to riprtttnt writttn taxt. Tht it tht 

batic graphic unit that ttandt for typographic nora tuch at tht. bulk 

of tht copy on a pagt. Tht "0" rtp.-ettntt a priaary variation froa 

tht typographic nora including italict, all upptr cast, bold typt, 

color, headingt^or rtvtrtt type. Tht "I" it a tertiary graphic u- ' t 

used rarely to reprtttnt toatthing particularly unique in ttylt. Tht 

aa-jor benefit pf the notation aethod J 

it that it encouraget teriout thinking about typographic 
probleas in conceptual terat, and independently of 
'probleat attociated with particular copy or coapotition 
systels. (p. 11) 

Tnytan't ttandard aethod «at altered tlightly in thit ttudy. 
fir abinger (1984) uttd tht ttandard atthod of placing "l"t to 
repretent the body of the text without indicating any tpacet between 
words. Spactt Mtrt uttd in thit ttudy to aake groupt of "X"a look 

4 

aort like Nordt in actual text. Coaeentt by partlcipantt in the 1984 
Grabinger ttudy indicated that the tolid block of "X"t nay 'have 
looked too orderly and unreal i tti c. The placing of the tpacet Mat 

s 

deterained by taking a piece of actual newspaper text and copying it 
using only "X"f and tpacet. 

The stieuli were designed to reflect combinations of six 
foraat variables uted frequently in publication design (see Table 
1)' leading, directive cues, paragraph indications, hypertext/* 
position of headings, and line length. 1 

11 
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Tablt 1 



Variabltt Uttd in StUuli Design 



Leadingt (SSI tingle spacing 

(DS) double toacing 

Directive Cueit s*(NDC) no directive cuet preeent 

(DC) directive cues present 



l 

Paragraph Indication! 

Hypertexts' 
Heading Position! 
Lint Lengths 



(IP) indented paragraph 

<SP) spaced* paragraph 

(NHT) no hypertext present 

(HT) hypertext present % 

(EH) eabedded headings 

(1H) isolated headings 

(LL) iong (60 character) line 

(Sir short (40 character) line 



Leading (space between lines of text) had two values* 
single spacing, (SS) and double spacing (DS). Kolers, Duchlncky, and 
Ferguson (1981) found that double spacfTig between line* of text on a 
CRT oarginaliy increased reading fpeed over tingle spacing. However, 
they alto fo^nd that reading tingle spaced text required lett occular 
effort, becaute eore densely packed text requires seal ler and fewer 
tye eutcle eoveaentt. Srabknger (1984) f ojgjd that perceivert 
preferred double tpaced text. However, thx t preference it not clear 
cut and interact! with line length. Readert often do not eind short 
lines of tingle-tpaced text (Tinker, 1962), Therefore, the affect of 
tingle vt. double tpaced text was tested with both short and Long 
iinet. 
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* Lint length was another variable. Turnbull ind Baird (1964) 
recoaeerd that lines of ttxt bt between ont alphabet and two and 
on§ alphabets long. In other words, a lint should bt about 26 

to 63 characttri long for a givtn style and size. Research by Katnan 
(1981) aupporti thit. Koanan used a coaputar to dtteraint tha 
opt 1**1 lino Itngth in ttrta of "chunks" (aeaningful phraae unitt for 

a 

differsnt raadabllity levels. Rtaulta indicated that lint Itngtha in 
the vicinity of 45 to SS characttra bant maintain tha integrity of 

tht greatest nuaber of idaa units. Yat, daspitt this research 

f 

designers often persist in long lines of text. Text presented on the 
CRT screen can be oade up to 80 characters long. Therefore, the two 
conditions in this study were set at 60 (LL) and 40 (SL) character 
lines. Both fall within acceptable standards, yet are easily 
discriminated froe. one another. 

Directive cues took on two values; either the cues were 
present (DC) or not present (NDC). Brabinger (1984) found that the 
presence or absence of directive cues had no affect on preferences 
expressed by participants. However, directive cues have proved a 

a 

useful foraat device when used sparingly and related to desired 
outcoaes. Therefore, cues were added to the stiauli by shading three 
selected "words" with lines. 

4 

Paragraph indication was a fourth variable. Paragraphs 
were indicated by the use of increased white space (BP) (double or 
triple spacing betweeji_jLe*agraphs> or traditional indentation (IP). 
Subjects in the Srabinger 1984 study stated that they preferred the 
increased ipace aethod of paragraph indication because, the screen 
appeared tore structured and organized. 

13 



Hypertext Nil a fifth variable indicated by ite pretence 
(HT) or its absence (NHTI . Heine* (1984) recommends the use of 
hypertext to help keep readers apprised of their location in a 
lesson, the lesson content* their progress, and essential computer 
coaeandt (e.g., forward, back, or exit). Hypertext is recosmondod 
because CRT text pages are short, change frequently, and the nature 
of a CAI lesson often prevents easily flipping ahead or backward. 

Heading location Mas the sixth variable used. Headings were 
either embedded in the text (EH) or isolated in a separate column 
< I HI . The use of headings, particularly in question fore, has 
facilitated learning (Hartley and Trueman, 19B2). The location of 
the headings aay affect the appearance of organization and itructure 
of the page (Grabinger, 1984). 

The 2X2X212X2X2 deiign presented 64 possible 
stimulus screen design combinations. Each page was designed on an 
I9H PC computer with the Hultimete word processor prograa. The 
stimuli pages were printed on a dot-matrix p. inter and then enlarged 
on a photocopy machine. The enlarged copies aore closely reseebled 
the size of a typical CRT screen. After enlargement the stimuli were 
laminated for durability. 
Procedures 

1. Subjects were welcomed to the experiment and askfd to sit in a 
chair at a table. 

2. The instructions for the procedure (see Appendix B) were than 
played on a cassette recorder and any questions were answered. 

P 
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Subject! thin performed the Q-Sort procedure. They were asked to 
tort tht stieuli into seven piles according to the 
"study-ability" factor described in the instructions. Four 
stieuli Mere placed in Pile 1, 8 in Pile 2, 12 in Pile 3, 16 in 
Pile 4, 12 in Pile 5, 6 in Pile 6, and 4 in Pile 7. This 
arrangenent approxieated a nornal distribution. The Brabinger 
(1984) study found that only a few of the sixteen stieuli used 
elicited strong feelings, while east were of neutral nature. 
This study, then assumed that the coeplete set of stieuli Mould 
approxiaate a noreal distribution, with few eliciting strong 
feelings. 

Aftar conpletion of the sorting task the participant was 
interviewed about the criteria used during tht task. Responses 
N er# written down by the experimenter. Participants were shown 
the first pile and asked, "Why did you rate these the highest on 
the "study-ability" factor?" Then, they were shown their seventh 
pile and asked, "Why did you rate these the lowest?" 
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Chapter 3 
Results 

The experieent productd ont group of data which Mae analyzed by 
factor analysis techniquta and a aix-i<ay analysis of variance. Tha 
factor analysis produced three significant diaensions or factors 
labled spaciousness, structure, and siaplicity. The results of the 
ANOVA were used to help interpret the aeaning of the factors 
discovered in the factor analysis. 
Data Analyais Procedures 

The factor analyais procedures used were alpha factoring 
techniques froa SPSSX (SPS8X, 1983) for a Q-aode factor 
analysis. The analysis proceeded in 4 stagesi 

First, a data file Mas prepared for the alpha factor analysis 
and the ANOVA. A 31 X 64 cell data aatrix of subject ratings of each 
stlaulus, with the stiauli assigned to roMS Mas prepared for the 
factor analysis. A second aatrix with the subjects assigned to roMS 
Mas developed for a repeated aeasures ANOVA. 

Second, the alpha factor analysis Mas perforaed Mith Varieax 
rotation. Alpha factor analysis Mas chosen because it aaxiaizes the 
sinllarity aaong siailar thinking subjects (Nie, et. al, 1975). 
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Third, a factor array procedure using * computer prograa 
written by Kreaer and Aaedeo (1984) perforaed using the factor 
loading! froa each subset of subjects that load highly on each aain 
factor. This procedure transforaed the raw scores nf the stiauli to 
scorea representing the Magnitude of the factor loadings for subjects 
loading highly on that factor. The transformed scores of the stiauli 
Mere then used to eort the stiauli according the sane scale used by 

the subjects initially. 

Fourth, a six-nay, repeated aeasures analysis of variance was 
perforeed on the data using the BPDP (1981) statistical package. 
Data froa the ANOVA were used to aid in the interpretation of the 
diaensions. 

This design provided output that peraited discussion about the 
f ol lowing i 

1. The 0-aode factor analysis yields actual groups of siailar 
thinking individuals! 

2. the factor array procedures provide a Q-sort, or perception, of 
the stiauli associated with every significant factor derived froa 
the factor analysis! 

3. a coaparison of different group perceptions based on the 
differences in the factor arraya, or, in effect, difference! in 
the perception! of the aodel text deeigns! 

4. and, a picture of the iaportance of the variables via the 
analysis of variance. 

17 



Factor Analysis Solution 

Thf data aatrix subaitttd for analytic contained the pile 
nuaber in which each tubjtct placed the specific stiaulus. The alpha 
analysis calculated a correlation aatrix between all pairs of 
subject-sorts and then performed a Q-eode factor analysis to extract 
9 roup'- containing subjects that covaritd because of siailar Q-sorts 
(see Table 21. The Q-eode factor analysis is designed to isolate 
distinctive groups, if such groups exist. Since every 0-sort 
represented a "study-ability" value perception over the 64 text 
aodels, a covari ance of 0-sorts is a covariance of sieilar 
perceptions. Each significant Q-eode factor should, then, represent 
a prototypical "study-ability" perception, reflecting the coaeon but 
not the unique portions of the perceptions of those subjects Mho load 
highly on it. 

The results of the rotated factor analysis are presented in 
Table 2 (next page). Significant factors selected for analysis were 
Factors 1, 2, and 3. Factors 4, S, and 6 were not considered 
significant because of the seall nunber of subjects loading 
significantly (eore than .5 variance) on those factors. 
Factor Array Proctdurt 

To define tht factor* it «as necessary to tikt tht additional 
step of creating factor arrays for tach Q-eode factor derived in the 
analysis and considered to be significant. Taking this additional 
step permitted the discussion of the distinctive types of text design 
perceptions that potentially exist in the population. 

The process tf arriving at a Q-eoft for a factor or group 
is analogous to a subject's task of eentally assigning values to text 
models and then di scrieinating aeong the valued text sodels by 
sorting. The result is a group 0-sort instead of a single subject 

18 
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Tablt 2 

Rotittd (Varieax) Factor Natrix (>.5 Variance) 



Subjects Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 



22 .90289 

25 .88960 

1 .82311 

18 .80017 

20 .77836 

24 .73603 .55087 
17 .70320 

5 .69826 

26 -.61377 

15 -.58523 

14 .55164 .52254 

30 .50821 

31 .81175 

3 .77916 

6 .68400 

10 .66538 

27 .58084 

2 .56860 

16 .80607 

11 .76487 
13 .60473 

21 .52238 

9 - .72889 

12 .62299 

23 .57278 .57884 

6 .93605 

4 -.53106 

19 .51031 

7 .63307 
2B .60481 
29 .58716 



BEST COPY AVAILABLE 
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Factor Arrays 
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sort using high-loading individuals. Thus, the calculation of tht 
factor's p.rceivtd "study-ability" values for all of tht text eodels 
depends on the prior scores assigned to test eodels by these 
high-loading individuals. The factor arrays are presented in Table 
3. 

AN0VA 

The six-nay repeated .assures analysis of variance .as 
perforaed to help shed light on the factor anlysii infor.ation. The 

\ 

AN0VA presented differences asong four of the six eain sffectsi 
hypertext, directive cues, line length, and paragraph spacing (set 
Table 4). CRT screen no dels with hypertext, directive cues, short 
lines and, spaced paragraphs Here rated higher than eodels without, 
hypertext or directive cues and with long lines and indented 

0 paragraphs. 
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Factor Definition! 

F&£lfi£jLi T *n participants had high loadings on this factor, 
or tan participant! uitd stellar crittria when sorting the 64 text 
■odel!. On tht basis of tht sorted stiauli, subject inttrvitMs, #nd 
ANOVA this factor is lablod structure. The preferred stiauli 
appeared tore structured! that is, organized and hierarchical ly *' 
arranged than the Iom rated stiauli. The four highly rated stiauli 
(Group 1) had hypertext while the four Ion rated itiauli (Group 7) 
did not have (see Appendix A for the Group 1 and Group 7 stiauli in 
each of the three factors). This is consiitent with inforaation in 
the ANOVA where the hypertext condition was rated higher than the 
no-hypertext condition. Alio, all four of the high rated aodels had 
the directive cues option, while three of the low rated aodels did 
not have directive cues. This alio, is consistent with the ANOVA 
results. The paragraph condition aay have contributed to the 
appearance of structure, too. Three of the highly rated eodeli were 
the spaced paragraph condition, while all four of the low rated 
stiauli were the indented paragraph condition. The condition of 
structure suggests that the high rated stiauli appear organized with 
clearly Barked segaents of inforaation, yet related to a aajor topic. 

Ei£tBC_2i. The highly rated stiauli in Group 1, sorted on 
Factor 2 sees to be characterised by their •iaplicxty. Three of the 
top four are double spaced with no coeplexities introduced froa the 
presence of hypertext, isolated headings, or spaced paragraphs. All 
appear easy to reed froa top to bottoe and aore unified for a ample 
reading task. The four aodels froa Group 7 are aade aore couple* and 
less unified by the use of hypertext, isolated headings, or both. 



21 

Theee four stieuli lack the appearance of structure described in 
Factor 1 and alto appear scattered and leu easy to read. Sieplicity 
of design Mae a significant criteria for a in subjects Mho loaded 
highly on Factor 2* 

Facter_5i The distinguishing characteristic between the 
stieuli in Group 1 and Broup 7 seees to be spaciousness for the six 
subject* who loadtd highly on factor 3. Three of the four highly 
rated stieuli are double spaced with short lines, while all four of 
the lowlv ratad stieuli are single sj»«ced and eppear jaeaed-up witn 
taut. Although the ANOVA indicated no aain effect difference between 
the tingle and double spaced sodels as a whole, this subgroup of 
participants thought that this was important. This is consistent 
with subject interview! where 5 of the tubjectt ttated that their 
eiin criteria was double tpacing within the text. 
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Chapter 4 
Difcuttion 

Tht uu of multivariate techniques in text design and viaual 
probleas can providt a great deal of data (tea alto Brabinger, 1984 
and ricleeac, Hosley, and Story, 1984). Tha value of such techniques 
dtrivea froa the emphasis on the identification of perceptions rather 
than on the affects of individual tent design variables. By the very 
nature of perception the huaan being is adaptive. Hueans can read 
easily a wide variety of type styles, type sizes, line lengths, and 
graphic combinations. Difficulties in reading, searching, or 
comprehension tasks occur at extremes, such as very saall or very 
large type size, suggesting that there are aany coabinations of text 
design variables that aay be considered optiaal. Techniques such as 
factor analysis and aultidiaensional scaling provide a basis for 
identifying perceptual tendencies or patterns that suggest gidellnes 
for the combinations of text design variables. 

The original problem of this study Mas to Identify perceptual 
judgements expressed by persons viewing models of ccmputer-gener ated 
text. The combinations of six CRT design variables, each with tmo 
values, seeaed to affect three criteria used by participants in 
making judgements! structure, simplicity, and spaciousness. While 
conscious of such things as the presence or absence of directive 
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cutf, tht langth of thf lintf, And double or singlf spacing, tht 
participants ncre guided an thfir judgsaents by thf overall 
ftructuro, siaplicity, and fpacioutnctf of thf 4 r -senta. 

Thf firat criteria discussed was ttructurt. ' Thi r diatnsion was 
alio found in thf 1984 aul tidiaens ional fcaling study (Grabinger). 
Structure refers to dffigna that indicate a hierarchical arrangfffnt 
of fubjfct tatfrial organized with tnf utt of hypertext, iaolatfd 
heidingf, spiced paragraphs, and directive cues. Participants stated 
that they Mould preffr to study froa text that appears chunked into 
sanageable and organized segeents. 

The second critfria Mas thf simplicity of a design. If the 
design did not appear neatly structured the participants preferred a 
design with few coapl ications. It would sffa to suggfst that if thf 
design does not appear structured around its subject aattar thf 
reader Mould prefer siaplo lines of text. No structure Mould be 
better than a assay or busy screen. 

The third critfria Mas spaciousness. Hhils a careful and neat 
structure can utilize single spaced typf and long Unas, lack of 
structure Mill cause a screen design Mith single spaced typf and long 

a 

lines to bf rejected. Vet, given lack of structure, then doublf 
spacing .s an iaportant critfria. A screen of information should be 
double spaced, preferably Mith short (45 character) lines if no other 
graphic or design features are used to help break the text into 
sanageable chunks of inforaation. 

While the use of auiitivariate techniques offer greater 
sophistication in the exploration of coaplext topics such as text 
design, they also require a great deal of data collection. Although 
this study reafdifd a fault of a previous study by thf uss of a 
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complete stimulus saeple, there mis still the need for eore 
information. A content analysis of participant descriptions of the 
stieuli as eell as an adjective rating of the sti«uTf*could 
facilitate interpretation of the factors. While two of-tne factors 
(structure and spaciousness) Mere consistent with the factors 
discovered in the 1984 Brabinger study, one of the 'factors Mas 
different. In the 1984 study the third factor Mas described as 
organization, Mhereas in this study the factor was described as 
simplicity. It is conceivable that neither is an accurate 
description and a sieilar study using Adjective scales, content 
analysis, and structured interviews eay help clarify or elieinate 
that diaension. 

*■ 
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Append in I 
Instructions to BubJtCts 

You Mill oaaoino several oodola of coeputer-generated ttit. Thtft 
are oodols of ttit that oay bo aoon on coaputor talavialon screens 
when using cooputer-aeelsted instruction. . 

loforo you begin, look at aooo of too text aodola In front of 
you. Koto that thoy aro coepoeed of "I"t and "Q*s. The "I"s 
roproiont tbo body of tbo tost. Tbo "0"o roprosont words tbat aro 
special* such as headinga or subheadings. On sooo of tbo oodols you 
Mill soo throo sots of "X"s that aro darker than tbo rest of the 
teit. These dark sots of "I"s represent words that oay bo in 
italics, bold type, or underlined. Finally, sooo of the oodols have 
a boa at the top of the page. Tbia boa is called hypertext and 
contains a auooary of the content of the lesson and a Mat of 
coaputor coooands that nay help the learner during the leeeon. 

Nhen you oaaoino the teat oodols evaluate each aodal on a 
factor called "study-ability." "Study-ability" rofora to both 
readability and looming characteristics. For oaaaple, a taut aodol 
aitb a high "study-ability" factor would appear eaay to road and oaay 
to study. On the other hand, a text oodol with a loo "atudy-ability" 
factor would appear hard to road and hard to atudy. You are the 
judge of what appears eaay or hard to road and study. There is no 
right or wrong answer. The best answer is whatever you decide. Look 
at each aodol and ask youraolf , "If tbia were actual teat would I 
find thia atylo eaay to road and study or hard to road and atudy?" 

Sort the o4 oodols of cooputor-generated teat into aoven pilea 
according to the "atudy-ability" factor. Reooaber to baeo your 
judgeoonta on how easy the aodol appeara to study aa if tbo oodol 
wart actual text. Use the sorting procedure described aa followsi 

In Pile No. 1, place the 4 teat oodols that have the higheat 
"atudy-ability" factor. In Pile No. 7, place the 4 teat oodola that 
nave the loweot "atudy-ability" factor. One way to do tbia is to go 
through the teat oodols sorting then into high, oedion, and low 
"atudy-ability" piles. Then return to the "high" pile and find the 
four oith the higheat "study-ability" rating and place then in Pile 
No. 1. Then, go to tbo "low" pile and find the four with the lowest 
"atudy-ability* rating and place then in Pile No. 7. 

After placing oodola in pile nuabera 1 and 7 thoro will be 96 
aodela loft, fltce all of tbo oodols together and repeat the aorting 
procedure. Place the 8 with the highest "study-ability" rating in 
Pile No. 2 and the B with the lowoat "study-ability" rating in Pile 
No. 6. 

Then ther e will ho 40 teat oodols rooaining. Place all of the 

aodela together again and re-sort then. Froo those 40 oodols place 
the 12 oith highest "study-ability" rating in Pils No. 3 and the 12 
with lowest rating in Pile No. 9. • 
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Thtrt Mill thtn ba 16 oodola laft and thty ara ill pUcfd in 
PI If NO. «. 

Tho nuober of iho tout oodolo to bo placed In each pilo alao 
•ppoare 00 tho pilo identification carda on ttio tablo in front of 
you. yea oay rearrange tho aodoli until you aro oatltfiod eitb their 
placoooot, out oako aure you placo tho apocifiod nuober of te*t 
aodola In each pilo. 

yeo oay rofor to theee inatructtono or aak tha oiporioontor for 
holp whenever you «iah. Finally, roooobor to Judgo oach oodol on hoo 
aaay It appoara to atudy aa if it oere actual toit. 
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